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BASIC-ABSTRACT: 

Pneumatic tyre comprises a carcass (6) extending from a tread part 
(2) through a side wall part (3) and returned around a bead core part 
(5) of a bead part (4) ; a belt layer (7) formed of belt plies (9) 
arranged at the internal part of the read part (2) and outside in the 
radial direction of the carcass (6) ; and a band layer (11) arranged 
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outside in the radial direction of the belt layer (7) or between the 
belt plies. The band layer (11) has band flies (11A) arranged 
substantially in parallel to the peripheral direction of the tyre. 
Since a band cord (12) is corrugated within a surface approximately 
in parallel to a tyre equatorial surface (60) , protrusion parts (13A) 
protruding radially externally of the tyre and recessed parts (13B) 
protruding radially internally of the tyre are alternately repeatedly 
formed and extended peripherally of the tyre. 

ADVANTAGE - Bending rigidity of a tread is remarkably improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h 0W s the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The carcass which turns up the surroundings of the bead core of a toe of bead through the 
sidewall section from the tread section, While having the belt layer which consists of two or more belt 
plies allotted to the interior of the tread section, and the radial outside of said carcass, and the band layer 
allotted between the radial outside of this belt layer, or said belt ply Said band layer has the band ply 
which a band code arranges [ a tire hoop direction ] to parallel substantially. The band code of a 
parenthesis a tire equatorial plane and abbreviation — the pneumatic tire characterized by repeating by 
turns the heights which project in the method of the outside of tire radial by carrying out wave 
attachment in an parallel field, and the crevice which projects in the method of the inside of tire radial, 
and being extended to a tire hoop direction. 

[Claim 2] Said band code is the next band code which adjoins this band code and tire shaft orientations, 
and a pneumatic tire according to claim 1 characterized by changing the phase of wave attachment 1 80 
abbreviation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the pneumatic tire which may improve 
driving stability and abrasion resistance, without being suitable as tires for heavy loading, such as a 
truck bus, being able to keep a ground-plane configuration proper also in the gravity dependent opacity 
during the time of a vacant taxi and loading, and spoiling degree-of-comfort nature. 
[0002] 

[Description of the Prior Art] For example, it is used under high internal pressure and a high load, with 
the tires for heavy loading a truck, for buses, etc., it usually forms by the ply of 3-4 sheets, and said steel 
code is raising the belt layer to the rigidity of the tread section according to the trussed structure which 
the steel code of low extensibility was made to arrange at the include angle of 10 degrees or more to the 
tire equator and which comes to cross between plies. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since a load load changes a lot in the time of a 
vacant taxi and loading, although the rigidity of the metaphor tread section is raised with this kind of 
tire, in the tread shoulder section inferior to the restraint by the belt layer, deformation serves as size. 
Even if it was in the tire which had the proper ground-plane configuration in that result, at for example, 
the time of a vacant taxi etc., as shown in drawing 7 (A), while ground-plane configurations -- the 
ground pressure in the tread shoulder section increases - deformed remarkably and falling driving 
stability, at the time of loading, abrasion resistance, such as causing partial wear in this tread shoulder 
section, was reduced. 

[0004] In addition, if it is in the tire for passenger cars, the tire for motor bicycles, etc., forming in the 
outside of a belt layer the band layer A which carried out the spiral volume of the organic fiber codes a, 
such as nylon, like drawing 7 (B), and binding a belt layer tight is proposed. However, in the 
conventional band layer A, since Code a is arranged on the same flat surface B, even if it thickens ply 
thickness (gage thickness), to the radial bending force F, it is weak and does not result in solution of said 
trouble. 

[0005] Among this inventions, then, invention according to claim 1 It is based on making parallel 
arrange substantially the band code which carried out wave attachment in the parallel field to a tire hoop 
direction, as a band layer — a tire equatorial plane and abbreviation ~ The flexural rigidity of a tread can 
be improved sharply, maintaining the high extensibility to a tire hoop direction, and maintaining degree- 
of-comfort nature. At the time of a vacant taxi, also in the big gravity dependent opacity at the time of 
loading etc., a ground-plane configuration is maintained proper, and it aims at offer of the pneumatic tire 
which is stabilized and can demonstrate high driving stability and abrasion resistance. 
[0006] Invention according to claim 2 covers the whole surface, raises the flexural rigidity of a band 
, layer to homogeneity, and aims at offer of a pneumatic tire which may improve driving stability and 
abrasion resistance further. 
[0007] 
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[Means for Solving the Problem] In order to attain said object, among this inventions invention 
according to claim 1 The carcass which turns up the surroundings of the bead core of a toe of bead 
through the sidewall section from the tread section, While having the belt layer which consists of two or 
more belt plies allotted to the interior of the tread section, and the radial outside of said carcass, and the 
band layer allotted between the radial outside of this belt layer, or said belt ply Said band layer has the 
band ply which a band code arranges [ a tire hoop direction ] to parallel substantially. The band code of 
a parenthesis a tire equatorial plane and abbreviation - it is characterized by repeating by turns the 
heights which project in the method of the outside of tire radial, and the crevice which projects in the 
method of the inside of tire radial, and being extended to a tire hoop direction by carrying out wave 
attachment in an parallel field. 

[0008] Moreover, invention according to claim 2 is characterized by changing the phase of wave 
attachment 180 abbreviation between the band codes which adjoin tire shaft orientations. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of the example of this invention is explained with 
the example of a graphic display. As shown in drawing 1 , by this example, a pneumatic tire 1 
(henceforth a tire 1) is a radial-ply tire for heavy loading of tire size 1 1R22.5, and is equipped with the 
tread section 2, the sidewall sections 3 and 3 extended from the ends of this tread section 2 to the 
method of the inside of tire radial, and the toe of bead 4 located in a way among each sidewall section 3. 
Moreover, the belt layer 7 and the band layer 1 1 which put between said toe of bead 4 and 4 on the 
carcass 6 of the shape of toroid which straddles, and the radial outside of this carcass 6 one by one, put 
on a tire 1 , and are used as it are allotted. 

[0010] Said carcass 6 is formed from the carcass ply of one sheet by at least one sheet and this example 
by which ends are turned up around the bead core 5 of a toe of bead 4 through the sidewall section 3 
from the tread section 2. Moreover, between the ply cuff part of a carcass 6, and the ply body part, it fills 
up with bead APEC SUGOMU 8, and from a toe of bead 4, it applies to the sidewall section 3, and it is 
reinforced, and tire horizontal rigidity is raised. Although said carcass ply has the carcass code arranged 
at the include angle of 75 - 90 degrees to the tire equator C and the conventional steel code is used by 
this example as this carcass code, organic fiber codes, such as nylon, rayon, and polyester, are also 
employable, for example. 

[001 1] Said belt layer 7 in the belt ply 9 of at least two sheets, and this example It consists of four sheets 
of the 1st [ which is allotted in order toward a tread side from a carcass side ], 2nd, 3rd, and 4th belt ply 
9A-9D. For example, 1st belt ply 9A While arranging a belt at the include angle of about 45 - 70 degrees 
to the tire equator C, the 2nd, 3rd, and 4th belt ply 9B-9D has arranged the belt at the include angle of 
about 10-25 degrees. In addition, the dip direction of the code to the tire equator C is different between 
2nd and 3rd belt ply 9B and 9C, and the trussed structure of high rigidity is formed by this. As said belt, 
the thing of high elasticity, such as a steel code, is used, for example. 

[0012] Moreover, ply width of 1st belt ply 9 A is made into smallness and 3rd belt ply 9C, and 
abbreviation identitas as compared with 2nd belt ply 9B. in addition, the thing for which the ply width of 
the 1st, 2nd, 3rd, and 4th belt ply 9A-9D is about 158mm, about 182mm, about 162mm, and about 
76mm, respectively, and the maximum belt ply width WB is made into 0.85 to 0.95 times of the tread 
width TW when tire size is 1 1R22.5 ~ ****** of the tread section 2 - a hoop t- effectiveness is had and 
reinforced, in addition, the both ends of the belt layer 7 — . a carcass 7 ~ it is mustard -- it is - estranging 
- this alienation - a part is filled up with the comparatively elastic cushion rubber 10. 
[0013] from band ply of one sheet 1 1 A which the band code 12 arranges [ a tire hoop direction ] to 
parallel substantially as said band layer 1 1 is shown in drawing 2 and 3 ~ becoming - this example - 
this band ply 1 1 A ~ said maximum belt ply width WB and abbreviation - it has the equal width Wl and 
is superposing on the outside of the belt layer 7. 

[0014] moreover, this band ply 1 1 A -- setting — said band code 12 ~ the tire equatorial plane CO and 
abbreviation - by carrying out wave attachment in the parallel field S, heights 13A which projects in the 
method of the outside of tire radial, and crevice 13B which projects in the method of the inside of tire 
radial are repeated by turns, and it is extended to a tire hoop direction. 
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[0015] here "-- the tire equatorial plane CO and abbreviation - in addition to a field parallel to the tire 
equatorial plane CO, parallel" in field S passes along an parallel code center line substantially with a tire 
hoop direction, and includes the field extended in the thickness direction of band ply 1 1 A, i.e., the hoop 
direction side turned to in the profile and the direction of a right angle of band ply 1 1A in a meridional 
section through a code center line. 

[0016] Moreover, said band code 12 is drawing 4 (A). The next band code 12a which adjoins tire shaft 
orientations, and the phase of wave attachment are changed 180 abbreviation, thereby, it continues all 
over ply and said heights 13A and crevice 13B are distributed to homogeneity so that it may sketch, 
moreover, drawin g 4 (B) like - the phase of the band codes 12a and 12b which adjoin each other on 
both sides, and wave attachment is changed **120 abbreviation, and distribution of heights 13A and 
crevice 13B may be equalized. In addition, as for the part which changed said phase, it is desirable to 
consider as 60% or more of the whole and 70 more% or more. 

[0017] A section modulus — substantial thickness increases — increases, and as shown in drawin g 3 , 
such band ply 1 1 A increases radial flexural rigidity sharply, in order to repeat irregularity to the tire 
radial by wave attachment. Consequently, also when the bending deformation of the tread section 2 is 
controlled and the load load to a tire changes a lot, the proper ground-plane configuration K which 
equalized the **** ground pressure shown in drawing 5 is stabilized, and it is made to maintain. By this, 
driving stability and abrasion resistance improve sharply. 

[0018] On the other hand, by said wave attachment, since the band layer 1 1 is excellent in the 
extensibility to a hoop direction, it can control lowering of the degree-of-comfort nature by grant of this 
band layer 1 1 . That is, compared with the ply of the conventional coding sequence, radial flexural 
rigidity is size and the property that the extensibility to a hoop direction is high is demonstrated. 
[0019] In addition, when carrying out vulcanization shaping of the tire 1, the band layer 1 1 which 
presents the shape of a direct cylinder in front of shaping makes the shape of .slack to which a tire 
equator side expands greatly as compared with a tread veranda with vulcanization shaping. By the 
elongation of the band code 12 corresponding to this, the amplitude A of wave attachment is dwindled 
from a tread veranda to a tire equator side. Consequently, since the flexural rigidity of the band layer 1 1 
serves as size by the tread shoulder side (tread veranda) which is easy to deform, maintenance of a 
ground-plane configuration is achieved more effectively. 

[0020] Moreover, as for the distance L between codes of the band code 12 and the tire shaft orientations 
between 12, it is desirable to reduce to 0.5 or less times of the amplitude A of said wave attachment, the 
band code 12 which adjoins each other by this interferes each other in it, and it may improve flexural 
rigidity further. In addition, in order to prevent the breakage on between codes depended for rubbing, the 
distance L between codes needs to consider as size than 0mm. In this example, about 10.0mm and 
distance L between codes are set to about 0.9mm, and the code diameter is set [ the amplitude A of wave 
attachment ] to about 0.6mm for about 3.0mm and the wave attachment pitch P. 

[0021] As said band code 12, although a steel code is desirable, an organic fiber code is also employable 
with a demand. 

[0022] Moreover, band ply 1 1 A may wind spirally the band code which could arrange two or more band 
codes which became independent, respectively, and continued. Like the example of****, it is desirable 
to arrange one of said band codes 12 which carried out wave attachment using the strip 15 of the 
longwise rectangle cross section embedded into rubber, when arranging the direction of wave 
attachment for every code. 

[0023] Moreover, the band layer 1 1 needs to be allotted to a tread veranda at least, as shown in drawin g 
6 , can form said band ply 1 1 A by the division ply piece 1 1 Al of a couple, and can also make a tread 
center section the shape of extraction. At this time, width W2 of the division ply piece 1 1 Al is made 
into the 0.2 to 0.5 times as much range as the maximum belt ply width WB, and carries out ******** 
arrangement of that outer edge at belt layer 7 outer edge. 

[0024] In addition, the band layer 1 1 can also be allotted between the belt ply 9 besides the outside of 
the belt layer 7, and 9, and can be formed as various tires for passenger cars besides for heavy loading 
etc. 
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[0025] 

[Example] While making the tire for heavy loading of the tire size 1 1R22.5 which makes the structure of 
drawin g 1 as an experiment based on the specification of a table 1, the driving stability of each sample 
offer tire and abrasion resistance were compared, respectively. 

[0026] - While carrying out rim **** of the driving stability sample offer tire (internal pressure 8.0 
kgf/cm2) and equipping the rim of 7.50x22.5 with it at all the rings of 2 / 2-D car, it ran the test course 
of a desiccation pavement way, and organic-functions assessment of a driver estimated the property 
about the handle responsibility at that time, a feeling of rigidity, a grip, etc. In addition, driving stability 
(1) It is a thing in case the load load per tire is 1360kg (0.5 times of a JIS load). Moreover, driving 
stability (2) It is a thing in case the load load per tire is 2725kg (1.0 times of a JIS load). In addition, 
assessment is expressed as the characteristic which sets the example 1 of a comparison in driving 
stability (1) to 100. The one where a characteristic is larger is good. 

[0027] - It is expressing as the characteristic which measures the abrasion loss after making it run a 
desiccation pavement way 30000km using the wear-resistant aforementioned vehicle, and sets the 
example 1 of a comparison to 100. The one where a characteristic is larger is good. 



[0028] 
A table 11 




tmm i 


Jt«W2 










SO 










01 


Ell 


1216 
















ts.i mm) 


1 0 


10 






0 


3 


3 


/<v KJS©iti(Nl/NB) 




i 


1 




mm) 








0.2 5 


JlKft£tt(l) 


1 0 0 


1 0 5 


1 2 0 


1 1 5 


(2) 


9 0 


9 3 


12 0 ! 


1 1 0 




1 0 0 


1 1 0 


1 5 0 


1 4 0 



[0029] As shown in a table 1, it can check that it is stabilized, and can demonstrate the tire of examples 
1 and 2, without changing high driving stability, and it is improving abrasion resistance sharply also 
when a tire load changes a lot. 
[0030] 

[Effect of the Invention] The flexural rigidity of a tread can be improved sharply, maintaining degree-of- 
comfort nature, since this invention is constituted like the above statement, at the time of a vacant taxi, 
also in the big gravity dependent opacity at the time of loading etc., a ground-plane configuration is 
maintained proper, it is stabilized and high driving stability and abrasion resistance can be demonstrated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the tire of one example of this invention. 

[Drawing 2] It is the perspective view showing the wave attachment condition of a band code. 

[Draw ing 3] It is the sectional view of a band layer. 

[Drawing 4] (A) (B) It is the schematic drawing showing change of the phase of wave attachment 
between adjacent band codes. 

[Drawing 5] It is the schematic drawing showing the ground-plane configuration in the tire of this 
application. 

[Drawin g 6] It is the sectional view showing other examples of arrangement of a band layer. 
[Drawing 7] The schematic drawing where (A) explains change of the ground-plane configuration 
accompanying the gravity dependent opacity in a tire conventionally, and (B) are the perspective views 
explaining the conventional band layer. 
[Description of Notations] 

2 Tread Section 

3 Sidewall Section 

4 Toe of Bead 

5 Bead Core 

6 Carcass 

7 Belt Layer 

9, 9A-9D Belt ply 

1 1 Band Layer 
HABand ply 

12 Band Code 
13A Heights 
13B Crevice 

CO Tire equatorial plane 

S a tire equatorial plane and abbreviation - an parallel field 
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